Erysipelothrix rhusiopathiae was isolated from the main limb joints of two Sprague Dawley rats affected by spontaneous lesions of chronic fibrinopurulent polyarthritis, endocarditis and mycocarditis.
Summary
Erysipelothrix rhusiopathiae was isolated from the main limb joints of two Sprague Dawley rats affected by spontaneous lesions of chronic fibrinopurulent polyarthritis, endocarditis and mycocarditis.
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Erysipelothrix rhusiopathiae is a gram-positive rod which is widespread in nature and has a wide host range (Jubb et al., 1985) . Rats have been experimentally infected with E. rhusiopathiae (Geissinger, 1968a,b; Sakuma et of., 1973a,b) , but information on spontaneous erysipelas in this species is not available. We report now on the occurrence of E. rhusiopathiae in 2 rats affected by spontaneous lesions of chronic fibrinopurulent polyarthritis, endocarditis and myocarditis.
Material and methods Animals
Due to an outbreak of disease a group comprising 4 young and 3 adult Sprague Dawley rats of varying age and sex and with body weights ranging from 80-300 g was submitted for routine examination at the National Veterinary Institute, Uppsala. The rats originated from a non-barrier colony maintained exclusively for the production of rodents for feeding captive eagle owls (Bubo bubo L). Financially, this colony was supported solely by donations from bird lovers, and the funds available were limited. The rats in the Rec~ived 20 June 1988. Accepted 3 January /989 present study were the first animals submitted for health investigation from this colony. Thus the microbiological and parasitological status was unknown, but evidence of disease had not been recorded previously. The colony comprised 170 rats, which were housed 5 per cage in polycarbonate cages (0' 59 x O· 38 x O' 20 m), and were maintained under conventional, uncontrolled, environmental conditions. The rats received waste food donated by groceries and restaurants, and tap water ad libitum.
Procedures
The rats were killed by CO2 inhalation and a complete necropsy was performed immediately. Samples from various organs and main limb joints were obtained for bacteriology and histology. For histology, tissues were fixed overnight in 100/0 buffered formalin. Joints were decalcified in Christensen's fluid until softened. Tissues were routinely processed, embedded in paraffin wax and 4/tm thick sections were cut and stained with haematoxylin and eosin, Gram, Giemsa and van Gieson.
Samples of main limb joints, nasal mucosa, lung, liver and intestine were examined bacteriologically. All samples were cultured on horse-blood agar plates (100/0)and lactose-agar plates (with bromocresol-purple). Joint samples were also cultured in an enrichment broth containing horse meat broth, sodium azide and crystal violet for gram-positive rods. Incubation was carried out aerobically at 37 DC for 48 h. In addition, samples of main limb joints, nasal mucosa, and lung were cultured for Mycoplasma, and they were regarded as negative after one month of incubation if no Mycoplasma colony developed.
Results

Necropsy findings
Lesions were observed in 2 adult female rats. Macroscopical examination revealed similar changes in both rats. They were emaciated and displayed a rough haircoat and a low number of irregularly distributed skin ulcerations, 1-3 mm in diameter. The main limb joints appeared swollen, with moderate oedema or periarticular tissues. Synovial membranes were markedly thickened and had a villous surface. The synovial fluid was moderately increased in volume and turbid with small white flakes. The heart exhibited irregular white zones in the myocardium and the free surface of the atrioventricular valves appeared rough and deformed. Other organs did not display gross changes.
Histological study Joints
The knee and elbow joints were examined. The lesions consisted of severe chronic fibrinopurulent polyarthritis. Synovial membranes were markedly thickened due to oedema, and there was infiltration by a mixed leucocytic exudate and fibroblastic proliferation with deposition of collagen fibres (Fig. I) . Articular cartilages displayed extensive areas of degeneration and necrosis (Fig. 2) . Detachment of portions of necrotic cartilage left subchondral bone in contact with the articular cavity and the inflammatory exudate. Exposed subchondral bone exhibited vast necrotic zones surrounded by areas of very active bone remodelling. Such osseous surfaces appeared eroded and were lined by numerous osteoclasts (Fig. 3) . Gram-positive rods were not observed.
Heart
Both rats affected by arthritis also displayed severe lesions of chronic purulent endocarditis ( Fig. 4) and chronic interstitial myocarditis with involvement of papillary muscles and chordae tendineae (Fig. 5 ). In addition, myocardial arteries frequently exhibited thrombosis and panarteritis with marked infiltration of neutrophils, monocytes, macrophages and mononuclear cells (Fig. 6 ). Gram stained sections revealed numerous gram-positive rods in a few inflamed myocardial arteries. Rods appeared singly or in aggregates and they were located in the intima and also in thrombi (Figs 6 and 7) .
Kidneys
Both rats exhibited focal suppurative nephritis. The changes consisted of a moderate number of irregularly distributed necrotic foci with marked neutrophilic infiltration. A low number of gram-positive rods, similar to those noticed in heart lesions, was observed in the renal lesions of one rat.
Skin
Histologically, skin changes were diagnosed as chronic ulcerative dermatitis. Grampositive rods were not observed. Lumen is marked (star). Gram, x 285.
Bacteriological findings
Samples from one joint of one adult rat and 4 joints of another yielded colonies characteristic of E. rhusiopathiae. Identification of E. rhusiopathiae was based on colony morphology, micromorphology, and biochemical tests. Horse blood agar incubated aerobically for 48 h at 37°C exhibited translucent colonies that measured up to 1·5 mm in diameter, surrounded by a narrow zone of (Xhaemolysis. Microscopically, gram-positive rods were observed which were slender, slightly curved, and measured up to 2· 5 !-tmin length and up to O' 4!-tm in width. Biochemical tests revealed production of acid from glucose, lactose, and maltose but not from rhamnose and sucrose, and hydrolysis of arginine. This is in accordance with what is described for E. rhusiopathiae, by Cowan and Steel (1979) and Jones (1986). Sero-259 and phagetyping were not attempted. In addition, sparse growth of a j3-haemolytic Streptoccus was obtained from the elbow joint of one of the rats. Mycoplasma cultures were negative and no other organisms of significance were isolated.
Discussion
E. rhusiopathiae is a gram-positive rod which causes disease in a wide host range (J ub b et al. , 1985) . We report for the first time on the natural occurrence of erysipelas in rats.
E. rhusiopathiae was isolated from 2 adult, Spague Dawley rats displaying spontaneous lesions of chronic fibrinopurulent polyarthritis, endocarditis, and myocarditis. The changes that we observed were as described in other species (lubb et al., 1985) and also in rats that were experimentally infected by E. rhusiopathiae (Renk, 1962; Giessinger, 1968a,b; Sakuma et al., 1973a,b) .
In rats, however, heart and joint lesions could be induced by other agents. Mycoplasma arthritidis has been reported as a complicating infection in experimental arthritis induced by various methods in rats (Cassel et al., 1986) , but in the present study the joints were cultured and found negative for mycoplasmas (and the rats were also negative for antibodies against Mycoplasma pulmonis, as determined by an ELISAtest). Streptobacilus moniliformis and Corynebacterium kutscheri had been described in association with polyarthritis in mice and, occasionally in rats (Woodard, 1978) , but in our study cultures from joints did not reveal any of these agents. Staphylococcus aureus and diverse streptococci, mainly haemolytic, were noticed in various animal species exhibiting inflammatory heart and joint changes (Buxton & Fraser, 1977; Jubb etal., 1985; Barnum, 1986) . In the present rats, however, heart and kidney lesions displayed gram-positive rods, but not cocci, and E. rhusiopathiae was cultured from the joints of both diseased rats. Nevertheless, a sparse growth of a j3-haemolytic Streptococcus was observed in one of the rats, but its role regarding the present disease was not clarified.
The origin of the present episode and its portal of entry remained undetermined. In other species natural E. rhusiopathiae infection could occur by ingestion, contamination of wounds, and bites of infected insects (Jubb et al., 1985) . The colony considered in the present study was used exclusively for the production of rodents for feeding captive eagle owls (Bubo bubo L) and was fed exclusively on waste food, including uncooked pig meat and bones, which may have been contaminated with E. rhusiopathiae. Bacteriology of colonic contents, however, did not reveal E. rhusiopathiae. However, if the chronic lesions observed resulted from a short oral exposure to E. rhusiopathiae some time ago, it is likely that this agent had disappeared from the intestinal contents by the time of sampling.
In addition, both diseased rats displayed skin ulcerations, the aetiology of which was not established. Thus, infection through the skin lesions cannot be excluded. The absence of barriers and inadequate hygiene permitted ample contact between the rats and wild rodents and insects which could have introduced the infection. E. rhusiopathiae is a resistant agent that could survive for long periods in decaying carcasses and soil (Wood, 1973) and it has been repeatedly isolated from wild birds (Halliwell & Graham, 1986) . Hence, the possibility of transmission from the rats to owls cannot be ignored. It remains to be clarified if under natural circumstances rodents could constitute a significant source of E. rhusiopathiae infection for predators.
